Rules to Apply Integration by Parts 
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The original integral CANNOT be evaluated by 
a normal u-substitution alone. 


Begin by rewriting the original function as the 
product of two pieces, u and av. 


We must be able to integrate dv! ECT must fe etla 


The new integral should be easier than the oar cluen'a 
Original problem. If not, try a different choice 4 FA 
for uand av. 


Order in which to choose u 


Choose u according to the /LATE rule: 
ZA | 1- inverse Functions | sin! (z), cos ! (z), tan (oi 
L — Logarithmic Functions In(z),log(z), log,(2) for b > 0 
A — Algebraic Expressions (polynomials, rational functions, etc.) 1۱ 
T - Trigonometric Functions sin(x), cos(x), tan(x) 
E — Exponential Functions e® e". 37 
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Tip: In the event of a “tie” in the /LATE rule, pick u to be mse£, | 
the simplest of the two functions. سے‎ 
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What should we choose for the value of u in the integral 


ze I- | sin[In(x)]dx 7 
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What should we choose for the value of u in the integral = LX 


T= je” sin(3x)dx 7 ILATÉ 
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Example D: Evaluate the integral: Je" sin(3x)dx. 


Key Idea: | 3 
Work tris example 
Out aS aw exerce 


original integral 


EN E Cos i eC 


Example 6: Evaluate the integral: / x" In(x)de = TO - D 
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Other examples of the IBP mcthod to cty 


I -| ae a è pat POR de rota 


AA? Ay == S t 


Te) za + ldr maram 


LX 
EA d a cos(z*)dx X Vs 
P TE 

E 


IH x sec” (z)da 


Ta Cx du (SCH 
luat ZP we wanted tv apply T RP » 
uz X d= (x+ d. 
dn dy VE を cr 
E 1 =x Mio: z E 
x 3 2x fer INE CE (arh の 


Es SÉ 


i ) d ۷ 
X 


be 
Kat Es Ax 
The 
N do 
another Sub 6 
| r IRP 


(as above. y 


D-ra e m sd est 


® cos(T "da Hows to es ua le Ty? 


| sec? dr TUS, d 2x0 N 
AT X dx = A A 
T ーー 

a 7 | m همع‎ 


— Gu H bu TRP: 
MN = AA / dv stola 


TA vseč'(r)da How b volle Le Wa 


Thy by gel s CERP ( 
N= X ZN = sex dx 
dm = Ax \ = tan — 
x =x tanx m ۱ Tanx - dx > e 


ON Asa S 
R. - Dul Secx| LC Dost week 
E X Lait Cosx| LC 


Anu (Ee AN) の < aton ERPE WA 


Review Question: Which integrals can we evaluate by parts? 
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Today's Goal: 


* Use trigonometric formulas to reduce more difficult integrals until we 
can perform a u-substitution. 


* Idea: rewrite the function in terms of just one trig function after 
“breaking off” its derivative for a u-substitution 


Useful Trig Identities Ler tus 


(*)sin^ + cog" x «1 に tan? x +1= sec? x (t) 
(*)1 + tan? x = sec? x 1 + cot? x = csc* x e 
(*)sin* x= I sl DE, cos(2x)] (Where do these come from?) 
4 ۸ 
(*) cos" x = + cos(2x)| 22 x 上 os <= | A c 
seen [o sin(2x) = 2sin xcos x XY | 
tose" Sart XK 


pefo rÈ sin x COS y = 7 beer — y)+sin(x + DI 


— 1 | 
sin xsin y = —|cos(x— y) - cos(x + y)| Special cases: x=at, y=bt 


